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X. IR3B0BD0TZQK 
Sol«ntlst« bay* tor 4»a«cl«B be«ni mnn of tbt important 
rolo piMjnd I9- the fegrdrogoa ion ooati«Ditr«'llon ta tho •(^dlilwlA of 
aippuma Makatlocui* 4b a rBBalt« sowral roli^lB poUnUemtrLe 
iMthedB bKf bMn domlopBd for its dBtwcniiuitiOQ iMoh do not (iist«rb 
thB •gallibria of those soIutloQS. Tbs dotoxslaation goBMrsUy 
Inwlt^B « singl* noasmmmt of tlw potantlsl of a lAdsh eonslats 
of a soitablo rafarone* oleotrodo and an olootrodo roTBralble to 
Mgrdr^fwa ioBs» oallad tha indloatfir elaetroda. Tli* moat wliialgr oaad 
lodlaator eXeetrodts for hydrogon ioaa ara tlw hjrdrogon alaotroda, the 
^ABB Alaotroda moA  ^quialgrdroiBa alaetroda* 
In ooB^jarison, the determination of aetal len eooeentratlon haa 
not ba«Et damlofwdi to soeh a high dagraai iadaad  ^ tha polarogn^^Ma 
a»tliod la tha onlgr gwoaraUy jigylloabla at ana of aeaoapliBhiag ttoia 
vltiiOBt diatorblag tha a<|Bl211»l«a of the ao3aUaa. Tha potaatiena^elo 
datar«iaatl«ei of aatal iona« lilw tha datandaatioB of lgrdr<«an ioaa» 
laTolwB aaamiriBg 1  ^potaatiaX betweaa aa alaetroda idilah la ravara* 
ibis to tha aetaX ion in questlcm, the indioator eleetrode> and a 
standard <nr rafBaranaa alaetroda. fbe potmtlal of tha indlaator 
eleetrode, called, the single eleotrode potenti&li or halfHoell 
potantialf earraapoadlag to a givm haIf<>«tiJL raaatlon la ralatad %o 
the aatlTltiaB of tha raastiag aabataaoas bgr tha Ravnat aqpatiea 
(I.I) £>»£*'- ET/nP Q, 
itiaraf Q la a ratio of tha produot of tiw aativltiaa of tha prodneta 
2 
of tlM half-ooll roaetion to -Uw produet of the aetlTltiea of the 
reeotlag sttbatenoM e«eh ralsi  ^ to the power of ooeffloleat in 
helf-oell reaetleai 1®, oelled tbs etenderd eleetrode poteatial> ie the 
potential of the half-eiOl all of ttw aotivitiAa la Q an ^tri 
11 ia tha OBMbar of ]^uradaisra» T, inTolTad per of <AMwlaal ehaai^i 
R ia tha mlTorcal gaa eoastant, 8*33ii jeales/*C*/BOla| auad T la tha 
ahaolute ten|Mratiira« 
PextApa the aimpleat and aoat aiMMuii iBdleat<«> eleetrode for aatal 
±m$ oozviata of a pleaa of the aoUd aatal dipping into a Mlation ctf 
ita iana. flsmt aaaaiorenent of the potential of a ooill of tkm 
Ml n* ,^ // KOICO.IO N«)| Hg^Glgl Mg 
enablaa <m« to ealeulata tha aotlTitgr of by tha equation 
(1«2) B • • 0.059/n log (K*®), 
where the TalGtaa F and 2*303 have bwm auhatitutadf and  ^
tanperature haa been taloen aa 25** 
Whlla cwUa of thia Igrpe hava bean uaed extanalveSy to datamina 
atandard potmtiala and aq^dllbrimi aonataata (1» 2« 3)» thqr haw not 
aeen nide applieatioe in analgrtioal atoadatxsr. Them are aeferal 
reaacHM for thlai (a) tha Wit of aoeh eella uaaaUy dependa upfl» tha 
pigraieal atate of the adUd aatal elaatroda  ^ with tha raaolt that tha 
aeaauraMmta often are neither ocmatant nw reprodaolblei (b) aaeor 
aoUd aatal elaotrodea are attaekad in aoid aolatiQii« or oxidised tgr 
OQQrgen in aHtaia,ne aolatiaQ* and thua omaaaot be ueed in aviah aolutlonaf 
(o) aneh afatena freqamtSgr attain wiaiUbrlua fotj alowly. 
3 
It it tb» pt2rpo8« of thlii vork to dtscrlb* as oloetrodo anal-
(^o«ui to tlw qniidqrdmie eXaetiroda iA)dLoh Is rsvwrslbXtt to motaX ions, 
the thsoarjr undmrlgring its ^Muratlm is ds-raXopsd md tsstsd  ^ and tbs 
wcpexlaHmtaX dstaiXs of its uss hat* bs«& wrlotd oat* 
k 
n. HISTOBIGAL MUm 
A. Ttw Quinhsjrdrone El«otrod« 
Ttas first r4q>«rt*d i^pliMtiea of a qaialvtlroEw in «iudarUe«i 
ehMdlstry ma the elaaaio pap«r '^ ar Pl^rdrofnaatioii <las 
Qoialqpdronat" lagr Haar Biilaimi la 1921 (U). Xa hia pspw HilaaBa 
dnBooatratad ttot it waa peaaibla to datamlaa tha eeocMmtmtioa of 
^drogaa ieoa ia a acilatim fegr mtmsaring tha petaatial of tha aall> 
Pt| H'^ (x K, aatd. HjQj) / B31(3.5 S)| U, 
yUrnn f iadiAataa a phaaa boaadaxyt  ^SQl agar bridga. 
Ia datvlopiag tha theory of the quiaJbgrdrcna ^eetroda« quia-
IgrdroMy i^ah diaaoeiataa into «aa mol9 of lqrdro<iQiB«ae aad oaa »ola 
of qoiiMiia ia aqueoua aoCLatient ia eonaidered to have aaaooiatad vith 
it a oertaia praaaure of fagrdrosea gM eq^tal to ^t of aa aq^valoit 
iagrdr^  ^id.aetrode. 
The eooataacQT and reprodoaibilitj of potMHal aeaaaraoBaata with 
 ^qoia^droBe eleatoode were at»d]  ^la dilate Mlntiinu of the 
atrone aeiitof variem «rgaaio Mida aad their aalta and phoif^te 
•iztiirea. Snwllmt reeulta vere reported ia eaeh ease. Poteatiala 
of three qidnbgrdroties  ^ b«acoquiafaQrdrQae« tolttquinh^drone aad xylo-
^tiatagrdraae* evre MMMrared. 
S^nmaea (5) atadiad the effeet of aalta tm the poteatial ef ttM 
qaix^grdroM eleetrode aad attributed the ohai  ^ ia peteatial to a aalt 
$ 
•JtfMt m tt» selubilltgr of tte qaino&e and/or IsgrdreqaiiiiMM* 7o 
e3iaiii&t« UdM diffiottXtgr te suggoetod ttet tte solutloa b« Mtctratod 
with r«8p«ot to quintma or hydroquinona and qainhydrono. Thoso mn 
toraadf r»«pMMitiv»l9r, tte "qtilnoqplnlv'dreiM" and "IsgrdroqaiiihgrdroBa" 
elMtrodsB* 
Tte ataadwrd radmitlOB potastUls of a ssMter of otteKP q^dafagrdXHOii* 
sjnteata vara also nsasursd (6)j» anang ttea tte 2fU-^eldoro* aad 
2,U-dlbraeB0b«BS0quiAbgrdranaBf 1,2-dicyanoqulal50rdroaa (7) and tte 
QorrsspQBding ohloro- and brotao-substltutod toluqiiizilgrdrattaa. 
Tte quinhydrone olootroda, aftsr its ^soofszy i^ Usnemf fooad 
alnoat inasdiats lyiqpULestleo in tte of ]9Brdr<%wi Ions* 
La Mtr asd Parsons (8) n^ l^isd tte elsotroda te aeld«bass titrstl«is 
ia bi(A(^sioal STstaw* Sanrls (9) suggsstsd aad stodlsd tte um of 
tte qoiafegrdmui slsetrods for tte sstlntlmi of aadao ssids aad aeld 
and basis fuostiens* KtiLtteff (IjO) siwHsd tte sffsot of preteia on 
tte potwatial of tte q l^alqrdrens slsotrods aad its rsliabUit^ ' as a 
Igrdr^fna im slsetro  ^la unbuffsrsd aad boffsrsd selutia»« Hs rsports 
oxosUsat rsprodaoibilitgr tw  ^silMlarods iqp te pB 9 if ths Mlntdm 
was «sll. biaffsrsd) sligbtlgr loirsr if mt mUl buffsrsd.  ^nsw sXn-
turods vas also ussd aad rssoHaeadsd as a rsfsrsass slsetrods (ll)t  ^
refsrsaes sedutien boing a aoiHatien of HCl (0.01 M) aad KCl (0,09 M) 
saturatsd idth bcasoqaiafegrdreas. 
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flM felljovlBg jrMT 3^«na (12) deseribad « elepaJLfted e«Xl for tlui 
dstsniaAtloii of {li vlth ^  qttialqrdmw ^etroda. In esawaeot it 
wut « eooiCtftntra^on coll of tbe t^fpe 
PtiBjjQgCMtd), OJOl K mi, 0.09 I B31 // H*(* 10, I^gCwitd.)! n, 
1^7* tiw liquid jvuMilQa ia nada ligr maaaa of « diai^irapi aatm«tad 
«i  ^SQl* Otliar adi^ptlQaui seen f oUowadt XlaXowltnir rapcnrtad a aav 
"doubla Aaetroda" (13) ia both Mioro* and idoro* itisaa} NosoXomkl 
and Pamaa (lU) daslgnad an ^otroda tbssoI about tha aiae of tha 
otirroBt glaas alao^te  ^ and idiieh oould ba uMd rapaatadly- vitboat 
rapXaidjbi  ^  ^aoXld quinbgrdrotoa* this aodaX approaobaa« if not 
«aecaa&« trm tha point of viaw of ecmwnianea* avan tha prMant-digr 
glttaa •laotrodaa. 
Aa iim undaratMding and dawlopaant tha glaaa alaetroda 
prograaaod tdth tlw mxk of HaoZmMa and Holm (15) and othan, tha 
invaat^ga^on and appXieatiMt of tha quintagrdroaa aLaatroda alovlgr 
«anad, until in "iShk it praetieallsr diaaj^aarad flraai tha labomtoriaa* 
B. fha ChaXata iSinga 
It ia an inherant propartgr of matal ataaa* kbA in partioular of 
tooaa of tha tnnaitim nudaa of tha pariodie ehart of alananta  ^
that thajr form eoordinatton eoaiwanda. GoordjUi«tion» aa iwad hara» 
rafara to tha faet tiiat both of ikm alaetarana hiving a p«rt in tha 
bcmding vara fumiahad l|f iSam "oooxdinating s^roiq^*| it is* tterafora, 
a distinotion of tha hiatojy of tha bond rathor than ona baaad upon tha 
natora of tha bond itaalf • 
7 
Wmn Vm oe<xrdajBating grmp bM two or nore atcns iMoh raacOJjr 
farnish a pair of eXootrons for coordinatiwi, a "chalat® ring" it 
fonnad} tha eoordimldng grs«p ia oaXIad a ohalAting agant  ^ and ttat 
rasttXtiiii  ^ ooB^pooBd a Mtal ohelata oflaqKniid (15) • Tha tarm "ebalat«y» 
aooOTdlng to Siahl (17)* ia dariinad Aran "ehala*" a Qraak wwd r«f«r» 
ring to tha claw of a Xobater, and* tterafora* i^propriataljr connotaa 
tbo ring straotar* a&d graat ataldlitgr of thasa eaapaiiBds. 
two elaaaaa of doaor atons (donor groapa) ara uaaal^sr rae^niaad  ^
aoidie grcmpa and coordinating grottiw. Tha fonatiwi odT a bffiid batwMKm 
an aeidie gremp and tha mtal ia aoecnpaniad bgr tlw loaa of a proton 
or hgrdn^  ^ion** iddla in tha eaaa of the ooordinatiz% group tha b<md 
is fomad by aiapl* ooordination. 
Obviooaljr* a ohalatiag agant* if it haa t«o donor gronpa* mqt hat* 
(a) two ooordinating grotq;Mi) (b) <»» aeidie groop and one ooordlnatli  ^
group; and (o) two acidic groapa* ?wo ooordinatii  ^gro  ^uanalljr 
giw riaa to aolable oflnpl«x iooa sseh as farrmia tri8»l*ljO«phananthro* 
linaj oiu» acidio and coordinating groop uaaalDij giva rim to ia« 
adnbla chalate eaqponnda* ainea the ohaxipaa of tha natal ion ara 
neatnliaad br tha chelating afl^ntj two aeidio grotqw nagr give riae to 
either aoluble oooplaxes or insoluble aalta. 
the eaadb&n«ti«a of an aeidie and a coordiaatLi  ^ group in a chelate 
ing ai^ t ia wall iUoctrated bgr S-kBrdrtngrqoinoliiM* iMch tcanm 
his haa hemi called a aaai-polar double bead ainoe an icede 
oharaoter ia adted to the b<md bgr the loaa of the protoe. 
6 
eolonkl iBw2nbl« e<mp«iads with B«Qr of tlM trazwitlim aotala. 
Bomuw of tiMdr iasolnldlilgpf and la apit*  ^their gwMraUy poor 
•el««tiTitgr» thosa natal 8-lydroiyquinelatai ham foand vetanaiva aaa 
in anUytioal ahaalatey (X8)« 
Whilo llaara arm no raporta in the literature dealing with a 
quiaigrdrene (Hd.datlon~radhxotioii mrstaa in eqiiilibriu* with netal i<me, 
it was thought that this oonditieai night be realised if the fonotiens 
of both a ravaraiblA oxidatiea-radeatien oouple and of ahalata ring 
fonan^OB eooXd be aonMaad in 1  ^ aaaa aelMula* One atteh eMpoaad 
ia 5»8-quinellxMdl  ^ (I)« ibiete oa& ba eaddiaad quaatitativalj vad 
re'ierKLKIy to 5*8-<taiiieliBadiQBa (XI) or augr eMidna vitii aetaCL iooa 
aveh aa niotail* cimt or ooppar to fom iaaoluble ehaXata darimU-vaa 
Cm). In adiiULtdUmf 5»S«qaiaelia»diel (1) and 5f8"<|alBoliiiadieBa (II} 
eoi^iiM to fora 5#8-qiila<ilia»lgrdr<me (X?) in a wimer aiidlar to 
bensoquinigrdrone . 
The preparation and <»cidation of 5f8H|ainelinadiel to 5«8-
qaiju^UavdiaM wre firat reported Isgr Fiaohar and Ranoof (19) «id 
later tgr a aeparata proeedura Igr ifalwnira and S<»e (20) • The quanti* 
tativa oaddatioQi «r 5«S"^piinolittadiol potentiowetric titration haa 
been reported. 
9 
Zn an earlier Bisa  ^ 5,8<-qaliu>lin«dlca. mm found to fom insolnble 
chelate oonpounds vith nickel, copper(n), sine, aagneelra, cobalt(ll) 
and ireii(Il). The ooapealtLoa of the pr«eipLt*t» obtaizwd idtli nlotel 
was shown to depend upon the ifl at which the precipitation is carried 
oatt at pB 5 and below, the precipitate contains four noles of 
5,S^quinolix^diol per Kole of nickel} at pB 6 and aboTS, it has the 
normal oanpositiim, two noles of 5, 6<-quinolinediol per mole of nickel, 
corresp<mding to the fonuitiaa of chelate rings* 
$,8-QQS«dlaefcgriijbr«i» has set been prevlouslj reported In the 
literfttaiNi* 
10 
m. tBBoai OF vm oDziiHnsoiii ELBcmcm for istals 
The oxidatlOR-r«daotion •qoillbrliai bctrnMoi d-qoinolintdicme 
and S^S-^iitaeaimdlei la xnpraawortod tgr tiM action 
Q • 2 a* • 2 a- *-• EgQ, 
ia iM^doh Q rapr»a«Bt8 5»@H|tiinoXimdi<»M» and rapraaanta 
518*quinolinadiol. The potential of this half call la glvan In 
a^tltti (1.1) «a 
Mial" 
* • *\h,Q *  ^ • ,H,Q
JUi pravloaaly aantlosDad* S^S-KiulnollBodlel ttadar aultabla eondl-
tlom faraa an InaolttKLa aalt idth a onsbar of bLivlmit aatal loQa« ao 
that  ^JtoUowing aqalUlHlwi alao odatai 
2 IgQ •  ^IlCaDg • 2 
fhe aqtolHbrinx oonatant for -Uw raaetioai aa vrlttMi la 
(3.2) I. J«!«2j£! . 
niyiPcPT 
/, « /» M <*<W>2> 
aM BttlMtltntli  ^ Into aq^ldUm (3*1)# thara raaolta 
. .X o . (QXHaQXH"^) (3.W 1 - • 8T/2r la * infc) 
u 
Sine* la insolable, its activity is tinity by dafiniticm, so 
that 
If, 5#8-qiiliioIiiM<tlal and 5f8«qulnelliuMllflM fwa. a qoiji-
iMoh is rMsoaabSgr inselubXe« tte foUoid&g sqaHilHrixai 
bstMssa S,8>quinolin«diol and S«8«qalnolin«diona is also sat upt 
Th® sqailibrixuB eo&staat fen* tMs rMetioaf tb* soilxMlitgr prodiM% of 
tiMi SfS-'qBinelinelvdartoe, is saqprssssd m 
(3.6) Ig . (HjQXQ) . 
^bstLt^ing squattoB (3.6) late sqaatiim (3»5)» oonvsrU  ^ to eg—an 
logaritbsA and substitutiag valtjss for X at 2$*, ft and F» aqoaticm (3.7) 
is obtalnad as followBt 
(3.7) 1 - • 0.059/2 log - 0.059/2 pM** , 
whars ]fH** is dsfiosd as tha nagativa logaritln of tha metal ion 
aettirlfgr* 
By mKumtiae tJw potontiil of tlis osll. 
it is» thsrofonif thamrotisi^ Ulgr pMsiblo to dstszvdaa tiw •stivitgr of 
ths natal ion I9- tlw •qustton 
(3.8) I -1" - o.osn/2 tu. 
rt| *"(* K. SlJJ; 1^2) I I Ka<.«M.)| Hg, 
12 
fits esll rssotlon magr bs rsprsssntsd bgr tbs sqastiea 
• M** • 2 01- • 2 ag MCBQ)  ^• HggOXg , 
i^srs ths rssotlon furoossds to ths right vhsn tdis slsotrods on ths 
Isft of ths osU is iwgstiTB;! and to ths left lAisn ths oalosMil is 
nsgativs* 
S<pa.1d.(m (3*7) ie ths fandflaBsntal squation for the sleetrode 
tested in this «ork. The graph of BST jj, pM** abould be linear vith 
a slops 0.059/2 and an intsrospt of B®* " ®Q * 0«0^9/2 log 
Id.ks b«asoqvdalgrdr<»iSf 5»6»<|ain0liiMhrdrons ean fonoticm as a pB» 
indioating sleetrode* The theoiy, hsme'ver  ^ mst he slightljr aodifisd, 
sines  ^fS-qulnolinediol has an additional aoidle group. 
Censidto sqEoilihriai 
Q • 3 • 2 e"  ^
Q • 2 H"  ^ • 2 e-  ^HjQ 
Q • H* • 2 e* ?==? mr 
Q • 2 e"  ^Q** , 
aoQr one of vhioh ad^ht waStme soitahls ecmdi^ons of pH bs ohosen to 
szprsss tiw potsntial of ths ix^J^ator sleela^ode. It has bsen shown 
ligr ths potentianetrio nentzvlisatim .^tration of 5»8-(iainolinediol 
hjrdroohlorldSf tumeirerf that to pH 7 the redwed sj^elss is sn 
s<|ailibrinn niztuzv of snd mily. Ths oaddiasd or qaiiK>iis 
speoiea, howewr, shovs wily very weakly basic properties (19) | it ean 
bs sxtraeted trm 10 psr osnt sulfmle sold vildi ehlerofom. It has 
u 
also Imna ropwtod (19) tbat the IqrdroetiOLorldB of 5»8-qaim>li£iodi^»M 
««& bo obtaijiod Qo3y aftor BOM standing In 2$ por omt tqmiroohloria 
asidf Tims onlj tto first two aqoilibria noad ba oonsidarad in 
darLring the relmtiOB batwaan SHF and hydrogan ion aotivitgr* 
fim SfP of tha firat half-raaotiwi abora ia  ^ bgr aq^tion (I.l)* 
(3.8) I - 1  ^• 8T/2r a* 
wliara ia in aqailibriiaui vitli bgr tiia aqoation 
The aqoiliteriTia oonstsnt for this raaetic»« the acid dissociation 
constant* is 
(3.9) K -  ^ . 
Vow lat h and q ba the total o<»iean^atdLan of Isgrdroqpiinona and 
qulnoQs, raapeotdTelj, in all states of aeldle dlssooiatlcm, and let 
• be tbe total <pinlsQrdronB« dissoeiating seomrding to tlM a<patien 
a # q • 
so ttot if a is tiia (mlgr sourea of q and lif 
(3.1D) q • li  ^
(3.11) Q - . 
Sabstitttting tba valiaa of Q frm a^ia^on (3*11) into aq!»ation (3.8t 
(3.12) K • 4 *  ^[(HjQ) • (y)3 
Ik 
sad rMunrangiag rnqjatLtlm (3.13) ia obt«in»dt 
(3.13) » - ^  • RT/Zr a«{(H*)  ^ [i • (HjQ)/(HjQ^]} . 
lov ty eqoatloa (3.9) 
Sttbotitutlngji Introduelng ai^proiNrUto valaoo for R» 7 and F» uul 
rearranging, equation (3.lit) la obtainedt 
(3.1it) * • bJ • 0^9/2 log{[l • 
KllwinaUag (h'*') and soparfttlBg tonw« tte foUoid&g o^tiea 1« 
flnalSjr azTlined ati 
(3.15) B • • .059/2 log [(H*) * I J • .059/2 log (H*)  ^. 
fiiaatlflii (3«lS) eatprecsoe tbe SMF of the halfniell as a fttaetim 
of (H^) . If this sqostloii Is dLfforontlatsd idth »spset to 1  ^
the at ANY PG botsmm ssro ai^  SOV«B IS 
(3.16) • 0.0S9/il • 0*0591 . 
How oonsldsr  ^Uniting sitostlogss irtisB S is plotted at^Klast pHi 
(a) vtomx (H^) • l  ^ B •> » 
(b) when (H^) » K |^ • (h") - (H^)j elope - 0.089, 
(o) irtam (H"*") •• K^i + (H"*) * 2(H"*')} slops • O.OTli, 
(d) whsn (h"") « K^J • (I*) K |^ (I*)/ • (H^) -
1 - C^al/ hi • Oj slops • 0*059 • 
1$ 
fim tlM of tb* pot«ntL«l of 5 > 6*quinollnehydron» is 
not li»»«r rospset to pB tliroaghoat isim rug* pH 1 to ths pB 9 
M is tiM easo with bonBo<9tiidqrdro9M» A taaowlodgo of tfao dtpoadsoM 
of the potmtial of the qjrstem on pB niU  ^ however, prove to be 
-valuable later in this vork. 
u 
I7, nPEfOMEmL 1R3BK 
A* AroparatioB of Spooi*! Soasonit 
!• 5»8«Qttliaollnodlol tardroohlorido 
5|8-<ltiiBoliiMidiol fagrdroeblorldo wm pz^parod aeoerdliig to tlw 
proeedare of Fiseiier and R«Mmf (1^) • 
Ma NO. 
fteae authors oarrlod oat the oxidation of 5«aBiiu><>3*hy^drox7q:alnolina 
to SfS-qwinollnedtope in dilute sulfario aeid and obtained tba sulfate 
salt of 5t8-<|aii&oliaedi«CL «qpoB aubsefoent reduetd^m* Za tbe preewat 
1901%; a dilute feordroehlerle aold selutien (0.6 K) was f eaad to be a 
•ore suitable aMidlaai f«r tills step* SjS-Qaiaollnediol fegrdroehloiride 
ma obtained as soft 7elloii>-<n«age needles after several rtMoxstalllMtloau 
17 
trm 10 per cent hydrochloric soldi m, p. with deooBpositiont 220* to 
230*, 
2, Si,8"Qqtaolin(idlol 
The trm base was prepared trm 5»8-quinolinediol bgrdroohloride 
as follom. toa g« of 5»8-qBiBolin«diol Ijgrdroohlcwida wts dLssolvwd in 
$0 nl. of «at«r and nantralisad idtb an ajEsasa of sodl«n blaarbonata. 
1%» iBixtura ma «Etoaeted Inaediataly with tiiree sneaaaaiva portioaaa of 
•timr, tba ooatdaad axtraota waatoad idtb a aaall. aaoont of imtar asnd 
Uia atliar aolxitlon ^n driad otar veiB^&roaa aodim anlfata* Svapora-
tien of the ether yielded 0,60 g. of 5,8->qainolix»diol| yield, 7U per 
cent. The pale yellow oxyatals melted at 181* to 183* J reported, 
IBI* to 183* (!». 
3m 5«6~Quinoli.nedlorai 
5, SoQtdnolinedione waa prepared fro* 5,8-qainollnadiol ijydro-
ohlorida by the aaae prooedore reported for the preparation f^cn 
5»Mnino~8«tydro3qrq»1.no1 Ine by Petrow and Storgeon (21). Two g. of 
5,8-qiiinolinediol ligrdroohloride waa dlsaolved in 10 al. of 10 per cent 
Bulfurio aoid and oxidised with 1.00 g. of petaaaim biehroaata in a 
little water. The ndxtura was iasMdiately extrasted four tiaaa with 
ohlorofona, washed with a little miter and dried oTer anlgrdroas sodioa 
sulfate. The ocnbined extracts were ooneentrated to approximately 
20 b1, and an equal Tolaaie of petroleua ether was added. Upon •rtkpo-
ration in air, 1.26 g. of yellow crystals of $,8-qtitn<il tnadlona was 
18 
obtaiiMNl} yiAld 77 p«r ewit. Tta* oxyatals malted with dMonpotitiMi 
ftt m* to 312*1 roportMi bjr PltelMr and Ronoaf (19) i 110* to 120*, 
diMOBpoaition. 
S^S-Ottlnoline^droaaa 
$,S-Quinollnediol (0.5U6 g.) was dlssolved in ether, and 0,539 g, 
of 5, d^Hjoixiolinedimte vas dissolved in an equal volume of petroleua 
ether. The «am solutions were mixed and the resulting solution was 
refluxed for one-half hoar, Tirgr black needles separated a short time 
after the aolutlons were adxed. Tb» eryatala were eoUeeted on a 
filter, reorT^stallixed from ether->petrolet» ether aixtore and air-dried. 
The ooBtpoond deocnposed between 112* to 113*. 
An aaoant of 32,bO mg. of the above crystals was dissolved in 
So nli of 1,0 M perchloric aoid and titrated with potaasiuM biehrenate, 
O.OSOO H. The titration vas followed potentionetrioally with a 
platinaiB-saturated oalonel eleotrode iQrstuu The titration curve is 
shown in Flgore 1. Calenlationi 
where 320,2 is the Boleoular weight of 
The infra-red spectra of 5# 8-qainolinediol (in najol), 5,8-
quinolinedione (in chloroform) and $,8-qaInolinehydroM (in nujol) 
were obtained with the Baird Associates Model B doable-beaa spectro­
photometer, The spectra are shown in Figures 2, 3 and U, 
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Figure 1» Potentiometric titration of 5,8-qainolinehydrone 
with potassium bichromate in 1.0 M perchloric acid 
Pigur® 2. Inffft-rad spectrum of 5»8-quinolin«diol in nujol 
rigBra 3. Infrftored speotroa of ^^d-qoinoIiiMdlona in chlorofors 
U. Xnfra^rsd speo^nan of Sfd-qvinollBAliirdbron* la naj  ^
PERCENT TRANSMIHANCE PERCENT TRANSMIHANCE PERCENT TRANSMITTANCE 
a 
5* Itietol(n) \As»5a8H»dn«liJBtdigl 
SyS-OttlnoltfMWllol l^droohloridty MX) ag« (2*0 msl*) la 50 idL. of 
vmter, wui Mldbd dropwisa to » tolatlfin of 1.00 of nietel 
psrcblorato in 50 ml. of vator. Ths pH wm maintalxMKi at pfl 7 - 0,5 
lay tixo dropirLs* addition of 0*10 M sodiiu igrdroaddt soluti<m trm a 
bftrotto. A ttrMm cf nitjrogwi wm passod ttaz^ugh tl» Boltttioa to 
ezoludo oogrgan, Tho s^stam ms atirrod for one bow aftar tha additim 
of roaganta vaa ooaploto. 
Ttaa pxMOipitata of nickal bi8-5,8-qainoXinadloI ww aUowad to 
aottloy tho sttpamatant li<!aid vas poarod ott ai»i tlio prooipitata was 
vaaliad fotur tijws «ith watar ultb intortwilng ooBtrifugati<ms. 
flnaUgr tho ooapoBD^ vas driad in ruswrn at SO* for tferaa boors, fha 
eon^ooad praeipitatad in this aannar has baan sboim to im.ym tha 
oonpositiaEi ViW '^x (22). 
B. flia Potwatial of Sfd-QainoXinalQ'drwM As a Faaetion of pB 
Jfi of tlie $r«t«B Q • 2 • 2 a* <• I^Q 
X. Raagants 
k sarias of 1»ffar solutions of ionio strangth 0.10 was loraparad 
oovarLag iha raaga pH 1 to 10. Tha ooa^oaitioa of tha Iraffars wi'Ut 
thair approodaata jS. is gi'vaa in 1, 
Crystallina raagrat-grada buffar salts (aaatUtg AOS spaclfieatioBs) 
vara usad in tha praparation of this sarias of boffars. Baagoit-gzwia 
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7«]^ X. CoRiMMiltldB and Zcmls Streag^ of Sem Baff«r SeXtttlau 
GonpoaltlOB Xoaie atiiWBgtli 
!• m <0.10 ^ 0.10 1.09 
2. asi (0«01 M) 
mi (0.09 m 
o
 o
 
2.10 
3. Oitria aeld (0.01 M} 
KCl (0.098 lO 
0.0025 
0.098 
2.^ 
b* PotaaaifM aeld tartrata (0.03 >0 
m (0,06k n) 
0.036 
0.^ 
3.57 
$• PotaaalttH aeld phthalate (.05 M) 
KOI (0.0ti7 lO 
0.053 
0.0b7 
k»Ql 
6* Aoatle aold (0.10 M) 
Sodiim aeatata (O.IO M) 0.10 
U.66 
7. 
tJkm (0.005 ]Q 
m (S.oii lO 
0.0^5 
0.015 
O.OttO 
5.90 
8, KBsFOl (0.025) (M. B. S. Standard) 
Ma^F^ (0.025) 
6.860 
9. Sodloa tatnborata (0.01 M) 
SCI (0.08 M) 
0.02 
0.08 
9.18 
10, Sodlim earbenata (0.025 lO 
SodloH bloarbenata (0.025 tO 0.10 
10.02 
potM0l3» oKlorLdA WW ufttd to adjast ionie ataruEigth to 0.10» and 
th« aaXta mm dl^solTtd md dOatod to -voImm with daloalMd^ 
diatlllAd imtor. Tho lonlo •tnaogtito llatod for th« boffer aalt-aeid 
qratvBS alo«ui ar« thoso roported lagr BatM at al* (23)* fha taTdroehlorlo 
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•eld and aea'^ .o aeld Iniffars vara atandardisad Igr tltratlBg ifltb 
0«108& S aodian iqrdrooclda* 
tRie bgrdrofpm ttsad waa a hlghlar para prodnet, praparad Igr tfaa 
alaetrol7tlo proeaaa for Xl^piafaotlon work la t)M lov t«qpemitara 
liO^oratorjr of Plgraiea Saportmnt, Iowa Stata Oc^JLago. 
2* Apparatna and papoca<faga 
fba eaXL Mqp^Uagrad for tha EMF gKaauraoaBte ms a atandard aisa» 
8 ffiB« X U 1/2 &km, glaaa mi^hing Isottla* fha oi^ vaa adaptMl to 
pezmit tha latrodao^on of tfaa aloatrodaa tlroogh ranglar fitting 
slaavaa and was fittad to tha bottle itaalf nith a gronad«gl«iB j^nt. 
Solutions for swasuraMnt vara baroitght to and aaintaiaad at 
2$ * 0.02* 0* in a praolsaljr tlwmoatatad vatar ba^* All i»taniaals 
ifara noaaiirad with a Laads and Hor^or^p lypa K potanti«nst«r| ths 
standard eall was oaUbratad with a call rwHrntlgr obaokad tgr tba 
Hatlcmal Buraan of Staaadards. 7ha potantial balanea was liidlBatad hgr 
a l«ads Mod KorlAaraqp laap and seals galTUKawtar baviJig a sansitiTltjr 
of 0*50 •lero'relts per wHliMter* Xbe final aMoa^jly is pietured in 
Figiura 5. 
The ifi of the buffer options vaa datexvlned with a hrdr«€«B 
elMtrodhi used la oonjoaotion with a saturated oalaael eleel^rode. The 
platinised j^tS^m eleotrode mts prepared and asssKblad la the saim«r 
deserlbed fegr Perlagr The -valaaa reported are based two 
2lt 
figesm 5* of tiie for potwitial aw«aw«wat0 
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•meMsi'TO BfF ]iHHuiur«Bumt8 idiloh agreed idthin 0«1 adlUirolt and 
war* ealottlated ^ equation 
pH - (8 - 1®)/0.0S91, 
vitare B** waa detemined bgr aeaatiring the liMF of the ame oeU idien it 
eontainad tlw N. B. S. mixed phosphate buffer, pH 6.860 at 25*. 
The SMF of tim qainoHne dione-quinoliaediol agraten waa aeaaared 
with the apparataa doMrihed ahOTa* The eella^ oarefttUy oleaaed and 
riaaed with the aolutitma to be Maauredf ware filled and plaeed in 
Gonatant t«qperatare iMith. Xitrogea« praTLooaly porified Igr 
paaaa^ t^otigh 0.1 M Taaadiaa(Xl) aulfate a(^tioa« 10 per e«Dt aodiia 
hrdrcnld* 80liiti<m« water and a perti<m of the aolntion to be weaaarad, 
Mta paaaed through tlw eell in a alow atraan for a period of 30 to li5 
sixmtea. A aaall aaooat, 1 to 2 of 5»8<M|ain«liswlQrdk>oiie waa 
onrafollsr introdueed through a awall pert in the eell top. Steady 
potentiala were naaalljr obtained within 30 admtea aft«r the ad^itioB 
of the reageati the reaulta reported were oonetaat to * 0.2 ailli-
volta for a period of five aimtea* The data are avwaarlsed ia 
Table 2 and are ahmm grajdtioalljr ia Pigare 6. 
3* Reaolta 
The alepe of curve of Figure 6 ia the aold jregioa ia fooad 
esqperiBeBtallsr to be 0.081 eospared to the predieted valae of 0.089. 
If thia portLoa of the owe ia extrapolated to |fi 0, the value of 
ordiaate gives the ataadard poteatial for the half»reaetioa 
Q • 3 H* • 2 a* HjQ*. The value so obtained is 0«iil6 rolta va. S.C.E. 
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2* Byir^mi •iMtrodl* aad S,elMtrodt 
potMitiaXs of soBMi l9iiff«r aolntioas at S$* 
Boffar 
IB f f ,  B  alaa. 
(wlta) m 
BHT Pt • SGE 
(volta) 
1  - 0.3061 l f09  0*3lt70 
2  - 0,36k9 2.09 0.261(7 
3 - 0.3^ 2.61 0.2270 
k - O.ltS&l 3*53 o*l5o5 
$ - 0.i»7S7 3*96 o.uso 
6 - 0.$176 b*67 0*0555 
7 •" 0*5886 5.8ff • 0*0li06 
8 • 0*6b71 6.860* - 0.0962 
9 • 0*7806 9»13 - 0.2058** 
- 0*8312 9.97 - 0.260 *• 
B* S* vtandard taffw* 
drlfti  ^badlT*. 
Tte •taadard poitmUal, S^2>  ^half-rvastlon Q • 2 • s «* 
 ^Mjk e«a b« ealetdatod trm ttui nMum«4i Tain*, abov* mr 
aa folXowa. Gcaaaidar agata tba aqallDsna jwt liatad, aitlMr 
ot vhleh migr ba choaaa to tatptmiB tto potaatlal of a aolatlmi eoataln-
lag the abo-va apaoiaa. Msnoa, 
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Figure 6* Potential of 5,S-quinolinehQrdrone as a functloa 
of pH 
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(h.D 1 - l\ • .0591/2 log , 
mi (li.2) S " + ,0$9l/2 log . 
^ (H2Q) 
Squating oquatlima (U*l) wad (U.2}, 
(1..3) ""i • .05n/J K« •-s^ lot . 
Hon, HjQ* ^ IgQ • , 
80 tiatftt 
(UA) - (IjQ)<I*)/(IjQ*) . 
OoBibinlng •qoationa (ib.3) and (U«U) and «llainatlx)g (H^Q*)« tharo 
roBolto* 
(k*5) l\ • .0591/2 log - I®2 
(U.6) E®2 - • 
fte viloo proviooslgr roported for pK^ if k.5» m dotwrniiMid froM 
tho of tilt zHmtrallMl^lon U-tratlco oom. Substituting tills 
with ^ «)^rin«&tal]y dstsminsd valns of into s<iastloii (U*-6)« 
on« oaloal&tos 8^^ " 0.261 -volts jv. S. C. S. 
i». MsoBSSloa 
fha staadard pot«atUl» e\ , of tbs half-ooll roMtlon, 
Q <«• 3 2 s* ^ has bs«n nMsta*sd, and trm it i3» staadard 
potsnldal, of ths half<»rs«etion^ Q • 2 • 2 s* • has bsm 
caloulatsd. Ths sxperlMmtal curvw of pa ts. EMF of ths 
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8-qulnolinatydr«a> agrstm do** not show «acMt i^;re«mant with th* 
enrw ppaMAlmi. ^<»r«tie«Ujrf hoMvir^ the eur-ve is aafflelentljr weU 
^flned in the ««id region to pendt the reaeoaftblgr preeiee determina-
th. «.662 «lt. (I7tlr.g«> «a.), 1b U. 
good agreeneat idth "nLlTMi •tO«666 rolta detwsined trm the midt* 
point of tiie potentLemtric oaddatioa titraUon ear-vt of SfS'^ iainoXine* 
diol ligrdroeldLoride in l.O M perehlorio aeid (22). 
$• The Potential of the Sirsteai 5»8-4ial*igOLinedlene»5,8-Qainolinedlol 
As a Function of Niolnl Ion Concentration 
X. Reagenta 
a« Stock nielaX perghXairate eolntlen«, Pure Kcmd nietoX* 0.j$860 g*, 
wu diaeeX^ in two 'to tiiree ad* of perehXorie aeid« and the scduticm 
eTai>orated to dsjmeae on a ateaa jdate under a heat Xaaqp* The residue 
vae dissoXved in deionised* distilled vater and diXnted to om X* The 
reauXtii^ eeXntion was O.OXOO M. 
StealE eodiiMi aeetate-aeetle aoid baffer> Reagent-graile sodins 
aeetatOf 27.22 g», and 0.726 g. of reagent-grade glacial aoetio aoid 
were diseoXved* aiixed and diXated to tvo X. vith (teiaaised* distiXXed 
mter* 
e« Stock aoditM fXttoride-»h3rdrofXttorio aoid buffer. Seagent-gimde 
•oditn fXttCKride* g*« was diseoXved and diXuted to tiio X* vith 
dei<mised|i distiXXed vater. Jtiet soffioient ooneentrated IsQrdrofXiiffirie 
aoid (a fev drops) vas added to bring the pB to $,93* The resnXting 
solution vaa 0.10 M in sodim fluoride. 
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Steote »odl»i fhaori^m (3.»00 lO^jy^oflaOTitt wt4, faaffw. 
BMgs&t-grad* fodUii flmoridaf U2.0 g,, wu dissolTtd and ttw p8 
adijttftad M la (o) abo-vv* 
a. Stoate aodliai fXnorida iS/9 M)-bgrdrofIttorio aeld baffar* 
lUwgaofc-gxvda aodltna f2norlda» 23*33 g«» vaa diaaoltad and dUatad to 
ona !• and tha pB ad^tad aa in (e) abo'va. 
f • Steak •o^ajBi aaatata (X.OO lO-^aoaMc aaid (0*05 lO» Tbla wm 
praparad aa in (b) abova* 
g* frlwa^aarXaflatlo aaidHiodlmi trJUwittarlaieatata aolattou 
Eaatwaa Kodidc triaatl '^lMatia aeid^ 10*21 g*» waa dtaaolvad in TOO idL* 
of daioniaady diatilJLad vatar and mtttnuLiaad to pH 6 witb atandard 
0,1 X aodiua fegrdroocidt aolAtim. ffaa raaoXtdag aol»tioa ma dilatad 
to oaa !• 
2* Apiparataa and prooadora 
Tba apfjarattia aqplograd ia aacaet3;ir tliat daaeribad ia Idte praaadlag 
saotion. Th« solaticms to ba naaaarad vara plaoad In a raok in tha 
eosatant tmparatora batb, and aitragaa «aa allowad to paaa tfarough Idia 
Mlationa for ap^roadaataly It5 Miaataa to raanota aag^do* A amall 
uoaat» two to thraa ag., of niolcal bia«$,8Mi:aineli»Nlol «id a lUet 
aaoimt of 5,8-KiaiBeMaeli8riftrene wnra introdaead through a tMlX port in 
tha top of tha e^Ll* 7ha potmitiUd of tha pXatiBiaH8«C*B* mrataa waa 
iMMorad and raoordad vfaen it baa«aa and rtnaiaad oooatant to within 
3X 
• 0«1 KUXlirelta for a parlod of flv« to taa aistttaa, A aXow atram 
of nltrogon paasad through tha aolutlon during the naaauranaBt. 
iKoapt i^ra oUMmla* apaeiflody pH MaanroDUHita war* Bate 
a l^ksaa ModaX fi pi aatMr oaXlbratad vlth tba XatiimaX Buraau of 
StaadUrda mknd pboqpbata Iraffar at p& 6.860« 
SoXntlona for naaaixraMnt vara pra^iarad I9- plpattLag tba 
iq^<^prLat« aaouat of ataatfard nlokaX pareliXorata aoXation md atoek 
Imffar soXatioa» and diXating to 250 liX, Vhara thia prooadura «m not 
faaallaXay tha requirad mmmt of aielGoX parei^Urata solution ima 
avapsowtad to dKynaaa and radiaaeXtad in a boffar of tlia daidnNl e<m« 
oaatratioii and isfi* 
3« Raaolta 
a. aatattfferad nieioX soltttlwta. Standard niekal parohlorata 
8oluti«3a oovaring the range pVl X to 7 vara praparad and tJM potantlaX 
vaa Baaaurad aa juat daaoribad. Tha potaatiaXa aonmealT' ahoiiad rathar 
aarioos drlfti^ ovwr a ranga oi approadLaataly five ndLXli'voXta and^ in 
gananXf vara not raprodoelbXe. Tlia raaaXta ara aaaaarlBad in 7abl* 3 
and ara sbowa grapMoaXXr In Ugara ?• 
b. HahaX parohXorata in awttnat aeatata(O.XO M)-aoatjUi acid 
(Q.OO6 iQ aitotl«Ba» Solatiooa for Baaasramaat wwra praparad as da* 
scribed in aaation b under Baagmta* Potentials vare naaaurad aa 
daaoribad above. Staadr potenUaX viilsaa vara obtaim^t tsumaXlgr vitbia 
3D Minataay and tba yaXuM r*0(»*d0d idum tbegr renainad oonatant for a 
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3. fh« pcrt«nti«LUi of $,8-KialJBellmdl<me»5,8HiQlnolinedlol 
in uabnffiHrod Bioktti porehlorato «oltttioa« Mtoraitd 
vith 5*8«({ulaolin0lqr«imM and niekel bia-SyS* 
qnlnolliuidiol 
So3jci9 HiCaic^)g pKi 
HfT (S.O.E.} 
(volte) 
1 0.010 2.00 0.0830 
2 0.0030 2.52 0.0530 (drifting) 
3 0.0020 3.00 0.0^ 
h 5.0 * 10-^ 3.30 0.032X (drifting) 
$ 1.0 * lO*^ U.00 0.0125 
6 $.0 X isr  ^ k*30 - 0.0035 
7 1.0 X lO*^ 5.00 « 0.0065 (drifting) 
period of flTi to ton Bdmt^a* Tim aiwrago mprntoellsllitr owr tbo 
ontiro ran^ of {ill M«sur«d wu t »$ nilliveXtg* flM nistilts am 
listod in Table li and are plotted gn^phloaUijr in Hgiarv 7* Aotivitgr 
ooefflcienta are fron Giirtaan and Edtrande (2$m}f "OaXenlatians of 
Qaalitative AnalTsis^" p* 57 • HeasTxreoente of 0 on a. largo 
iBiKber of Mlatlons rewded no difference in pH before and after the 
ISNSf aeaeureiBente vwre nade. 
ot Miotol peretJUamte in eodiam flttoride^feardrefltKffio acid 
BolutionB» Three earles of standard nickel perchlorate soXuticms in 
0.30 M BoHmt f2»oiridet 0«50 M Bodim fluoride and 1.0 M sodinx fXtioridef 
Potential - Volts vs. S.C.E. 
I + 
0 01 OJ 
o OJ 
OJ 
o 
1~ 
o 
o 
Oi 
00| 
3h 
It* 7h« potentials of 0»^inolim<iieii»-'5» 8->quinol liwiMoI 
in niekal p«rohlorate solations boffsred vith lodiiui 
miA mod S»8«»qaineliw-
hfiknm and niekal biao^^S^qoiaolimdiol 
Ii(020|^ )j / 
• J f - (»i ) itfi I« 
m9 (8.0,1,} 
(volta) 
0,01 0,13 0,37 2,ti3 5.88 8:gg|| 
0,001 0,11 0,39 3,ltl 5,90 0.0089 
0.0102 
0,0001 0,10 o,ito 5#90 - 0.0236 
• 0.0236 
0,00001 0,10 o,ito 5,liO 5,90 - 0.0327 
"• 0.0311 
0,000001 0,10 0.1|0 6,liO 5,91 
1 
1 
o
 o
 
.
 
.
 
o
 o
 
Suffer oaSjr 5,90 - 0,03b9 
raapaotivaSyf war* praparad and adjaatad to pB 6 fegr addition of « 
fav drops of oonemtratad hgrdrofluorio aeid. Sariooa drifting of tha 
potantial ma obaartad idian aaaawad in tha usaal saKiar. fha pfi of 
the solutions was aaaaured bafora and after awaaurwumt of the 
5»8-q:ainoliiwkgrdro«a potential^ and these Taloaa are reported vith the 
MP data is Tabla 5* 
The sodius fluoride-hTdrofluorio aoid buffer iffstait haa alaoat no 
buffer capacity toward alkali at gEl 6. Svan the 1.0 X eodiun fluoride 
buffer ahowB the variatioa of and nastaa^ir potantiala oharaeteriatie 
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5* TIib potantlalft of 5» S»'qydnolii»dionft*5» 8«qainolitM>dlol 
in Edelml pttrehS^&te solutioos l3uff«r«d wlUi sodSna 
flttOrldb-lQrdroflfnrio «Bld and satTirfttcd idth 5»8«» 
qulnolinehgrdrtme and with nloiwX bis«>5«8«^iocLaoliR«dla3L 
M1(C10.) 
hi 
.logo^ pfi (before) (after) 
Off (S.G.E.) 
(TOlts) 
0,01 2.00 6.0 6.k 0.02 
0,001 3«00 6.0 6.5 - 0.006 
1.0 X 10"^ U.00 6.0 6.6 - O.OljO 
1.0 * lO'^  5.00 6*0 6.6 - 0.057 
1.0 * icT  ^ 6.00 6.0 - 0.053 
of th» unboffared oystw. fb» rssults are ahoim graptaloaUy in 
Flgom ?• 
SietoX p«FQhlioyata in trlmtJayXacetlo aeld«>sodi'Ba trjaathylaoatate 
e&lHfeiCBl 
SK^atloBs for aMunmnwat war* prepared in the sam nanner as the 
sodiim aeetate-asetie aeid haffmr^d aolutione* The potentials measured 
are smBarised in Table 6 and are plotted in figure ?• 
WhiXe repwts of the f<»sation of eoai^GLex ±«m of nlelodL \3  ^ ooordina-
tiim vito oacyien are few (S5b), it was eonsidmred possible that nickel ion 
was being ooaRplexed fcy aeetate ion in the aoatic aoid-sodiua acetate 
hoffered sgrstewi. To test this proposition, and perhiy[>s detezvine tlie 
imiie streng^ effeet on the Measured potential of these i^steas, a 
36 
Sibis 6* potentials of 5ii6-^im>11.ntdioa>»5#8*qiiiaalin»<lioI 
la ttLeksl puvblorat* baffsiwd vi^ triastlvlaestle aoido 
•odtaa triattt^lwMtat* aad aatoratad vltk $,8«qnlnollBs« 
iigf4r&a0 aad with alokal Ms-5,8»q^ilaellaiidioi 
Sff (S.O.B.} 
Sola* Hi(GlO^)2 ^ (volts) 
2 0.010 2.00 $.9$ 0.02k (uast] 
0.010 2.00 $.99 0.025 (aastj 
3 0.001 3.00 5.98 0.00^ 
0.001 3.00 5.98 0.0091 
h 0.0001 b.oo 5.98 - o.os^U 
0.000b ll.OO 5.98 - 0.0228 
5 1.0 X 10 5*00 5.98 - 0.01(30 
1.0 z 10 5.00 5.98 - 0.0375 
6 Baffsr s^. aloaa 5.98 - 0.0lt69 
ssrias of sflla^mui was prspared la idiieh tha o«oemtratioB of sodtaM 
aeotato and aBoUo sold vara varisd,«hila ^ ratio of (ViCj^jOp/ 
(HG^HjOp, and henec ths pH* ms taald constant. Tfaa Mi(OljOj^) ^ 
ooasantsration was hold eonstsat at 0*001 II* 
Solutions for aaasursnant wars prapsrad lagr taking 25.0 al. of 
standard aiekal perohlorata solutioa, 0.01 H, and Taxjring known 
amaats of a stook sodlaa aeotato'-aeotie aeid 1aoff«r solmM.«ii (XaAa, 
1*00 X| Hie, 0.05 lO > and dilating to S&3 al. Tht final o<»iaaBtratioa 
of niolnl porohlorato tlms was 0.001 M for aaoh solution, and tha 
fiMl r.«. (MrtjIjjOpAKyijOj) r«.l»4 
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T)M Hff* of the Pt<^.G.E. ayntm in tiwse solutions was m«Mu»d 
«8 dsserilMd abovs, Th« pE ms »sasuz>ed before and after the BMF 
aeastire»ent8» and no change In pH WM observed la angr ease, fbese 
results are sanBarlaed in Table 7* 
Table 7* The potentials of 5»8>qainolinedioneo5»8-<|ainolinedlaL 
at varjrii^ ioale strmgths in 10*3 m niekel p^hlorate 
and saturated with 5»8<*qainolineh7drone and niekel 
bl8»S 18-<iuinolinedi(d 
m (S.C.8.} 
S^. pB (HsAo) log (Na/Lo) (volts) 
1 6*00 0.80 0.80 • 0.10 - 0.007D 
- 0.0070 
2 5.96 o.Uo 0.li0 - 0.39 - o.oooU 
- 0.0005 
3 5.98 0.10 o.ao - 1.00 0.0052 
0.007U 
0.0063 
0.0071 
k 5.97 0.06 0.063 - 1.22 0.0087 
0.0092 
5 5.97 0.02 0.023 - 1.70 O.OII16 
O.OlltS 
ftm fQraatl<HEi of ooi^ilex iozui betmen niekel and aeetate ions asgr 
be represented in general the eqoilibriua 
nx** • n Ae" , 
and the formation oonstant for the eonplmc im ean be written as 
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(U.7) I - , 
Mow^ aoeording to •quaticm (3*7)« 
(lt,8) 1-1°' • 0.059/2 log 
80 HaXf solvliig •qufttlon (k«7) for (Hi'*"*') and substiteting, 
(U.9) B - E®' • 0.059/2 log - 0.059/2 log (Ac")®, 
K 
or 
(U^ao) 8 - 1®' • 0.059/2 log - a/2(0.059) log (Ac"). 
K 
In th« ]^«s«ne« of relatlTvlsr lu:g« ooneontamttiHui of sodltiB 
aoetato (KiAo^) would be ralatlvaly conetant, so that the graph of 
equation (U.10) should be a straight line with a slope of n/2(0.059). 
In Figure 8 the acetate ooneentration and the logaritlat of the acetate 
concentration are plotted as a function of SMF. Ths grai^ of log (Aa**) 
Ts. SMF giTSS a slops of <-0.011j this would rsquirs a valus of n sqaal 
to approxiaatsliy 1/3 if the chains in SHF with sodium aostata oonosn-
tration is due to ccmplex-ion formatiCHi. Sime a coordination number 
of 1/3 is my tnliksly oonsidsriog ths ians involTsdy it appears that 
oomplsx imis ar*s not formed between aioksl ion and aeetats ion in ^ 
range of oomwitrations being studied. 
The eurws of Figure 7, with the «KoepUon of the 1.0 M sodium 
flaoridS'faoriisra^uoi^o *M»ld systm* are practioaUjr 8i;^rijnposed one 
upon another. The region pMi 3 to pMl U ajf^pears to be Unear^ while 
the EMf rssfthss Uniting values abovs and beXov tiiis region. 
Flgtire 8. Kff«ct of aodloM oeetate coocentraUoQ on ite potential 
of 5:,8-<|Bltoollnelgrdrone is O.OCa H nicl»l perchlor*t« 
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7h» TBluB o£ Mf in iwgiim «l»cwt pHL k ean htt 
to Ua aolitbililgr of nlelnl bi8*5»8*q«li»»liiadioX* ^t it 
to tigr, tlM WP i^pproaebM tliat tiIjm givm tgr  ^battw BoiaUm 
•loaoM tbon nttar«t«d with nietel tda^^^S-qaiiiolliMNliol« 
fbo liiilting ynksm attaiaod 17 tbt cmnmi in th» r^ien bole* 
m 3 turn taught to ho to oa>q(^UHK*ioa foraatioii hotwraa Itt** and 
tho aaim of tto hoffor agrsttMi iummr, in idLow of tho ruralta 
obtaia^ in the ptwMMiiiig aootioDy thia eaanot bo t«tto> ^jr^rolyala of 
Ki^ in tha mopo ooaoontmtod aolntioaa adi^t bo a poaaiblo oacplanntioni 
hxm»ymr, (l4qror mA Vooataor i^) diotondUii^ tba oqpiililariaa ewatanta 
for th» hsfdrolyain of nicksl ohlorida and rop<a>tad a iralao of 
% • 2,3 x 10"^. Hmto i8« tharafore, praotisally no fagrdrolTaia of 
niokal im at 6* 
While DO preeipitata oould bo obaarrad in tha 10""^ M niokal 
soXtttiona at pH 6« it ia poaaibls that a ooUoidaX auapanaicm of the 
hasLo aAotato of nietel ia foraadi and ia tha eauao of tho liatting 
potontiaX in tho low pMi rai«o. leooriiag to Britton (27) alolBal 
taSfdroxida doaa not bogin to praoipitata irm dilate aolutiona until 
pB 6*7$ komwr, tha prooipita^Ura of baaio aaXta jnr«<iiMintl9r praeodea 
^ proolpitation of tha hrdroxida aa the pH of the aoXationa ia raiaod 
m&, farther^ theae aro aft«i preaont in tha fozm of in«Laibla 
ooUoidal praei]dtato8, Ko inftowatlOB oonld bo fonad ecmeorning tha 
pB at tddeh tha baaio aeetate or iMuiia aidLtt ei nlsteaX aro fonwd* 
la 
fhB g«iMir«l slope of the curve soggests ttot eqioatlfm (3*7) 
sight be tested ex|>«Hdm«ttt«Uy in the range pIKL 3 to pKL it. AooordiagS^^ 
a series of sta&damt nielal perehlorate wlutitms of ioasio strength 0.10 
and oovwring the ran^ 2.8 to pRi k»k in tenths of a «nit vere 
prepared. The solutions wire buffwred with sodim asetatewteetU aeid 
baffer at pi 
SoXatiOQS for aieastirsment were prei»r«^ b^r awasuring the ai^pr^riate 
tolxDw of stai^lard 0,0101! nioIcsX perohlorate solution trm a burette. 
k tolume «Kf l5*0 bI. of stook buffer wlution (Sa4C|, 1*0 M| HAo, 0.05 >0 
««8 aibti^ trm a pipette, and the reraXting solutlcKn diluted to 2^ al« 
with deionised, distilled mitnr* 
the solutions were plaeed in the oells, brought to 25 - 0«01 in 
the e<»istant tenperature bathj» and nitrogen was passed through the 
soluti<ms for a period of U5 miimtes. k small amount (1 to 2 mg») of 
nickel bis«5«6>(iainolinediol and a like amount of S^d^iuinolinebrdrfme 
liere added tiarough a maU opwoing in the top of the oell. The 
potential v«s neasured as pre-viously deseribed. From two to fi-se 
independent measurweeate neire made on eaeh solution. The results are 
list^ in TaMe 8 and are shorn gz^hioallsr in Figure 9* 
The most probable values of the slope ai»l r-interoept of the line 
in Figure 9 urnre determined bgr the sutVaod ot least squares, Tim inter­
cept a and i^ope b of the etpa'U^ of a line 
7 - a * bK 
Mvn ealoulated trm the following e^ioatiims (23) t 
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Tigurs 9* Potttatial of 5»8-qq1,nol1 mtydrom 
as a fuxtotdLon of nickel ion 
eomwlirattoa 
Potential -  Volts vs. S.C.E. o 
ro 
c>i 
b 
Oi 
(>j 
bo 
41 
m 
« /  \  „  
(U.11) a - [»(*)3 ' - iiS(**) 
fgA'y • 
vhsr* X • - log Cjjj^ , jr « BMP jm, S.C.£.t ax  ^ n 1B th« modMr of obserrm-
tloM. 7h» dftt* and OAlBalatiMUi «r* li»t«d In Table 9* 
Tabla 9. Data and oaleulatlons for tte dst«minati<m of slop* 
and lat«veapt of tha line lagr ttai 
glv«n in TalOa 8 ligr  ^aateed of laaat a i^awnn 
B!P -l»g%  ^%l)  ^  ^i 10  ^
1 0,00^ 3.00 9.00 l»7li 
2 0i003$ 3*10 1.08 
3 0.0007 3.22 lO.ll 0.22$ 
k - 0i0028 3.30 3fii9 - 0.925 
5 - O.OOHi 3.1« 11.6 • 2.52 
6 * 0.008U 3.50 12i3 - 2.9ii 
7 - OiOUO 3.60 13.0 - 3.96 
8 - 0.0158 3i70 13.7 - 5.85 
9 • 0.0186 3.80 ll),li 7.07 
10 - 0.0218 3.90 15.2 - 8.50 
11 - 0.02yi U.OO 16.0 • 9.76 
12 - 0.0272 .^10 16.8 -ll.»} 
13 - 0.030b b.ao 17.6 -12*80 
total 0.1578 Ii6i88 170.5 •62«t^  
tl9 
Tmblt 9 (Contlnwd) 
C«3jtml»tlo«ui for •bw* <iat» 
[I(x)] ' - i)Z(x  ^
-(it6>82){0>62ii8) •» (170,5) (-0>l57e) 
2,196 - 13(X70.5) 
• 0,098 
MsLikLiJsJsd 
U, Di»qtta»ion 
baa b««n •hom Iqr «3qpttri)MNat that ttw p t^witlal of tt» olttetrodt 
a^st«a, Q • 2 • 2 - B^Q* in * buffered soltttioa contaixiliig ololnl 
icm 19 a fuBatioft of tba The dependaooa of WBt uptm (11'^ } ia 
the iwaga to 10"  ^ M haa baan invaatlgatad, Xt haa baaa fooad that 
tha Sff of the ayataa approaohaa limlta at both eactrenaa of thla raaga 
of niekal ooasaatratleoj the lowar limit haa ba«i ahom bgr oaaaurffMnita 
of tba WBt of tba qraten in tiM boffar aloraay ia tha abaanea of niekal^  
to be daa to tha eoOi^ bili^  of niekal bia«>5«8*(taiiiolinadiol| it ia 
so^aatad that tha uppar Unit ia daa to tha praoij^ tation of baaio 
nietel aalta. 
0.0906 
50 
fht rang* of nickel oanowotratLon b«twMn thess two Halts ahomi 
ft linear ralatioo batwam -log 0|^  and IMP. The line eMainad aacpwrl* 
mmialljr  ^  ^<-0.0306» ta good agreanoBt wltli tte wla« 
-0.0295 pradioted Igr equaticm (3.7). 
B, flM Sol»bili1gr of MiekaX toia-^fS-Quinoliaadlol and 5»8-Q^olinota7dra3* 
at as* 
X, Nielcal MLa»5»8"'^ plao1iiiadl<  ^
Siskia bdL8»5,8»qulnellneddLdl was pr j^^ arad as damrilsad ia 
Saetien 17-4, axs t^ that tlaa matariaX of this aaparlae&t was not drUd 
bafera ««*• 
Two X25-4iA. pffirtieas of tha aodlna aeatata (0.10 lO*ae*tie aoid 
(0.005 M) boffer, pB 6, were freed of otxjrgen by allowing a atrean of 
nitncan to pass tbro  ^tha soXatlaa for two hours* A analX aaoeat of 
the frashlgr praaipitatad iilelnX bls-5fd»qaiBeXiBsdlaXi i^ ioh had ba«& 
washad foar Uma vltfei watarji iatrod\saad witlioat tha 
agratM to air. soltttlon and praalpltata wara alXowad to aqoiXlbrata 
for 22 hoars in a constant tMsperatare bath at 2$* * 0.OX*. A slow 
stream of nitrogen was passed through during the eqoilibration period 
to stir the solatioa. Bw sjrstaa vaa filtered throogh a poreoa bottesi 
fiXtariag omaiU.a (#10 poroaltsr), irtiilje the eolation in oontaot tiL%k 
tha praoipltata waa aalBtaiiiad in a Bltrogaa ataoaj^ ra. 
Tha |fi of tha fiXtrata waa 9arafiiX3y «aa«iired with tha BaoioBia 
MOdaX 0 pH m%w wliioh had baaa standardlsad with BaokMaa Buffer 3506, 
m ^*00. 
Si 
e£ vaitb iiliTKU, 100 nX. la volam, w»r* takwoi f cr 
ndU»toX aaalgrwff. 1h« wmpXts mn with sitrie M^d oaid 
pereblorie aeld to dtatrogr oi^ anie natariaXt tdcan to dx^nMs «d 
l««eh«d witli ft tmw dropa of nltrie Mid and water. Ilia reaoXtiag 
8oXati«B« mae* analyaad for aiokoX eoXeriaatrioaUar Ibgr tiM aat^  of 
XieXaoh (29)9 iMoh ia laaaad 0a ttia axtraotlon of aieteX dSaa^urX-
glyoxima into ehlorofoKm for 3paotrq;)hotORuitrio muranmm%» 
k o«Xibratl<m curva naa prapamd froai ataadard niekeX aoXutiona. 
ThasOf ia tora  ^ iwro prapax-ad fSroa a atoek B< t^ttiaii o«E(taiaiBg 
OtOXXTl ng» 9i niekaX par ailXiXitar as aiokaX parohX(»rat«« The 
ftl»orl»a]M7 naa aaaaorad agaiaat a raagaat laXaak tha Baokaaa 
Modal W Spaatrei^ totaiiatar at 350 mji/* Tim data ara saMsariaad ia 
faUa iOg aad tte stao^ard eiunni ia ttomm ia figara W* 
fabXa X0« Abaorbaiwaa of aona aolatiMa of aiokaX dlna^X-
glaroadaMi ia ofal^ rofom at 3$0 mjj 
Ml .t-k '"""Wis WTOA 
»• (|pg./ss Kw I'A ao* 
1 5.0 0.0$S 0«X8$ 
2 W^Q 0.X17 O.sa 
3 X5.0 oa76 O^UMi 
1| 20.0 0.23lt o.5n 
5 2$.0 0.283 0.632 
#1 0.2lt O.&A 
#2 O.a 0.it66 
r-0.70 
-0.60 
-0.50 
-0.40 
-0.30 
-0.20 
-0.10 
0 
.05 .10 .15 
Nickel-mg^25 ml. 
.20 .25 .30 
Figwt IS* (ktaiattvls mtSdimMm •vatm fw aitM 
ia flMlAraffni m% m// « • •fniwA 
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Tte eaCU3ttl«tlo& of results is as foUora. 
SaasO  ^#1 Sai^ il« #2 
A - O.SUi A • 0#W8 
Oj^ ^COBBip « 0.2li ng./25 wl^  (^(OBQl^  « 0.21 ng*/^  >1. 
X Bg./al. Cjji^  (mq) • 2.1 x 10"*  ^ ag./ml 
• *k6S
X l. 
% (aq) • 3.6 X 10"  ^M 
16 « S.jHt 
(aq) • li.l X 10*  ^M 
Ifi *• 5.9ll 
A'vwaga a l^}llitgr> 3.8 t 0.2 x IQ*  ^aalasAitar 
aa i^aad ia aqaatloix (3*2) buqt new be ealoolatad fraa ttai 
above data aa foUotrnt 
- Q.U 
8«QHiaeli3E»tirtet«aa 
fha 5#8-qaia0llaelaordzxMie for tMs sttidjr was praparad aa daMrlbad 
in SaetiflQ V(< ,^ fba aatarlal tma raoiyatalliaad trm aa atfaar« 
pa l^aai atbar mixtvatm and obtained in 'Uw fem of large blaak needlmi* 
fm TShbI. portileiia of aodiim aaetata(0.10 10«as«tdi4 aeid(.005 iO 
naze freed of ooygea by paaalag a strecn of nitrogen through then, 
S»8-qyiml1nafa9rdrqaa «aa added and tlw ^ratwa aUoinid to eq^ailibrata at 
25* • O.Ol*. Aliqsota vera zwsovwi at ragnlar intwrvala frc» aaah 
aolatiaBf filtered tlaroagli a fine pi^ ar aad tte filtrate analgrsed polaro-
gn^hieaUjr. 
Ths ixAai>^ (RAB8 OF 5»8«quiiioXln«dicnie and IA 
0.10 M aodiiai ao«tat«-0.005 1! ftoctie aeid ar« shoim in Figianis 11 and 
12« raapMtiwIsr* Tte half-m^m petantial for the radaetiaa va-ra oT 
S,S-qoinolirMdions ia -0.085 - .005 volta •a* S.C.S. A ataadard 
ealitgration oorva vaa praparad bgr obtaining tba p^Lar^frana of five 
ataradard 5«8*qainolinadiaie aoltttiooa and plotting the difftiaion oorrwat^  
i^  againat ooneentx«tien of 5«8*<|ain^Linedioine« the ataadard aoluticma 
vera prepared fron a atoek aolution eontainii^  39*70 ag* 5»8«qainoline<-
dieQe/250 nl., O.OOl M. fha data are given in fahle 11, and the 
eidibration ewrm la aAioim in Figure 33 • 
Tahle H. The diffoaion currents of aome aolatiooa 
of 5«8-qiiin0liQedione in aodiua aeetate* 
aoetie aeid toaffar 
Sola* (Q) flidleaAiter Kl. atook/250 aA. ia (yt;*) 
1 1.0 * ao'^  Stoek l».38 
2 5.0 X 50/100 mU 2.1t3 
3 2.5 * ID"  ^ 25/100 aOL» 1.25 
It 1.0 X 10-  ^ 25/250 la. 0.602 
5 5.0 X 5/100 al. 0,30$ 
The pelarograa of 5,8-qttinolineh|ydrmae tiiows a wave whieh ia half 
anodio and half eathodio**  ^ The lower half of the wete oorreaptmda to 
the ogddatioa of $,S-quinollnediolt while the upper half of the wave 
oorreapfHMia to the redoetion of 5*8*qainolinedi8ne. For this reaaon 
^e Otto lfill«r. J* Aa« Ohm. Soe. fol. 62* 19hO» p. ]^3U* 
Flport XL* FolMrcHpm of 5.8«q»iiitol1n»dloiMi in tKtdtam 
acetat« (0.10 M)-aoatic aoid (0.005 M) 
imfftr at pH 6* R«prodao«d frm tiw 
origis&X tzveing of th» aatenatie record­
ing polarograidi. 
f , 
!  -• 
-loC-
, il:! 
T— ^  i j i --nfrfr 
> i f 
ilHlittrt 
I i I ;; 4 ^ i:Hf,i-; If il !i i ji 
i \:f * L • 
anTi 
ftHU J|« ir«6*B* 
X2* Polarogran of 5»»8*(!iiiDo3JUi«feyiiroi» 
in sodiBA aoetat* (0*10 lf}Hiefttlo aeid 
(0*005 tO buffer at pK 6« Beprodiie«d 
froB the origlnaX trasing of the 
automtie-reooNtiiig: polar<%r«|9b. 

_ - W W OJ 
o UI Q m b 
Diffusion Current-//amp. 
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/ft 
/ft 
the Tftlucs of reported in Table 12 are equal to one half the step 
heii^ t of the polarograpbie va'vfts. Tlw data for saeeemiw ali<3aot« 
of the eqtiililnmted solatieaa are listed below. 
Saaple #1 Sseiple #2 
(a) 1.2tSa (a) l.liO yi/a 
(b) 1.68 jjm (b) 1.37 //ft 
(e) 2.S8^ft (e> 3.6 jji 
(d) l.^ ^ft (d) 1.56yi i 
km, im, by d) 1.57 ft Aiw. <0 l.Ub ft 
(Q) 3«15 * 10*  ^ (Q) 2.90 X 10-  ^
L 
lYerage (#1, #2) 3.02 x lO"  ^soles per liter 
B. The Oaloslftlion of the Tem B<** of Bqtiifttleii 3.7 
It is now possible to ealenlate the ratio ** defiiied In 
e t^lou (3*2) and (3*6)t and Igr ead>iBlag the Talitt of i^s ratibe 
id'^  that of 1^2 t^endaed in SeotLon ZToB to obtain a ralM of 
1®' - E®j • iS|S log 
fron the sf^Mlitgr of 5»8-qfllatiLlnelaordreoe as deterained in 
j3e«tiee Xf-S, om oalei^ tes S2 fts frowst 
Kg • (QXHjQ) - 8 2 * 
lAuare S is the »olar selubililgr of S^S-qedneldLnetgrdroae. 
I- - (3.02 X 30"^)  ^
« • 
Kg - 9,10 X 10-® 
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eoi64alag *• indleatcd abov*  ^ wui obtains 
1®* • • 0.281 • 2z  ^ log 
S®' - • 0,281 • 2:^  log 5.7 * 
1®* • • 0.281 - 0.18U 
1®* • • 0.097 tolts • 
This is to bo oaqwrod tbo valos • 0.^ 8 volts dstondasd 
oiqpox^UMMtits  ^ sad oaloula'^  ^  Vm motbod of loast sqaaros la 
SooldOB Zf<4. Ths givatost umortaintgr in tho valus of I®' as 
ealculatod froa and X®g probably lias in tha dat«ndnatl<m of 
frm tbo solnbLHtgr of nioMl bl8-5#8-qalii^UUMMloil. Sidbatltstioa 
of tbo lowor Taloa, 3.8 x 10"*  ^ M# for this aelabili^  gims a valua of 
0.0  ^voltSf or aa aaBOirtaialif of ons ailllTidt ia tbo asasarimBt 
If aetiTlty eooffl<doatw avo takan into ooosidffinttjUm in tbs 
ealAulatlon of 
K, - V 
Mitmn f~ is ttw asan sotivltgr oooffloioat of niolEol porobloratof sad 
tbs sstlTitcf- oosffifiloat for tbs aaobsrgsd sposiss KjQ bas bsm tsksa 
to bo imllgr. Using the falua 0,k of Tablt k for tho aotiritgr oooffioiont 
aisled ioa at m lonis sl^ sagtb of O.lOi om salsalatss tot X.*t 
f 
*• (0.16) (0.to) - 0.06)i. 
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JUDRwSjog th« aotivltgr ooafflolasit of tbt unohnrged spoeios and 
Q to b« ia no ehanga in valM of on tte aotivitgr baaia. 
o* * Brntaleulatlag S using the vilw> of obtained abow, thMre results 
• 0,108 volts • 
F. Applioationa and Xnterferene* 
Pot^ 'ti.qaetgie titrafclwa of nielBriL with eldyliaediaaiBstetoaoetio 
aaid (gpaj 
la attenpt waa nade to titrate a aelntion of niekel perehlorate 
(0.001 M) with 0*01 U WU. soluti(m» irMla  ^co\irse ot tb» titration 
was fi^ oNed potenUonetrioaUT- wil^  the ii^ eator STstam described in 
this work. 
A rolam of J5 aOL. of 0#001 M idelail pe»»hlQrate baffered at pfi 6 
id.th a sod^na aeetate*eeetlo aoid a7«t«B waa titrated vith 0.01 H SDSA 
solatimi in the sam btxffer at pfi 6. Tim potential nas aeaaored idth 
a Pt«S*0.1« eleotrode agrstM in the turaal manner after eMh addition. 
Ho change in potential b«gr<md a sllifbt dilation effeet tm» obsemd. 
In the tuinal proeediire for the titratien  ^nislwl with SDEA a p8 
of eii^ t to ten is apeoifled} a ojanide aalt ia added to keep niekal 
hjrdroolde frea preeipdtatiag. In idev of thia« it ia lilealar tlwt niotasl 
ia not eaR|a«3ead W 3S39SA at the {« a9(^a«gred in tiiia experijnat. 
2. laterfwftaMWi 
interfer«»s* of ae  ^lens waa invaatiipited for the eaae of 
me^neaim and sine. A TOlvaw of aboat 35 nl. of 0.001 M niekel 
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pwrahlorata buffmrad vith sodltm ao«tat««ao*ti« aeld buffar at 6 «aa 
praparad for potantial laaaauranant aa daaeribad in S«etl«i IT*B* A 
aelati(m of 0.3jO M magnaaliw ohlorlda or 0*10 H sine pezelilcarata vaa 
addad in ineraoenta frm. a IOhbI* buratta  ^ and tha potmtiaX vaa ma«attrad 
aftar aaoh adGU.ti<Hi* 
No vwiation in I99P of tha 5f8**<):Qinolinai)grdrona ogratam was 
obaamid idtan nagnaalan ofalorida aolntlon vaa ad<ted in aBoanta 12  ^ to 
fifa mL» Staad  ^ potwatlala wsra obtainad aftar aaeh addltLaa of 
mgaaaiim ehlorlda. 
Tha addition of sine parehlorata aolatiaa to tlw aollntioa of niokal 
parohlorata oauaed the potential of ttw atratan to drift staadiljr in 
tba negaM.va t^a^a diraetionf and staadgr potantiala eeuld not ba 
obtainad* 
Ziae tippmn to intarfasra vith tha o|j«rati(m of 5t8^«dnollM-
fcords^3»a idattroda at p& 6. Magnaaiw dMia not inta«f«ra nndar tfaaaa 
oireiaaitaBaaia. ion and tiia ani<ma 01*« and OktT do net 
intarfara. 
\ 
6k 
t. avmsx OF bbsults 
1. I mttaod for the dotondiuttioa of tto masmii-
tration of blmlmt ootal icma ia a<|tMoiit w2atlra« imm bwm dotiMtd In 
analogy with tha potrntioawtrlo diat4ir*iaation of jfi. The mthod 
utiliMt m orsaaio mtorial uhleh eoatdaM tho pr^wr  ^of rovwralbl* 
oxidaticm and rodoetlon with tho jKroparty of foanaing oh®lata rtag 
eempoiiada vltb bliralmat MtaX Ions* Spaoifioally, tha aathod mIgm «m 
of ths MKiooBM of oo«poand8» 5,8-qiilBelia^eiui, 5,S-qolnoliaabgrdroiMi 
and 5»8oquinolin*diol. Tb« Boluticm oontaiziing tha aatal in qaaaticm 
is buffarad with raspaot to aatoratad with 5,8-quinalinahydrona 
and with tha awtal darivrntlTa of 5#8<*quinQCLinadlol» and the potential 
between platlnox aad aaturated oaloml elaetrodaa dipping into tha 
8olati<m is aaavurad. Thia potantial ia a linear ftmotion of tha 
logazritlas of tha oonoantration of tha Metal ioa, 
2. The theory underlying tha fancti<ming of thia aatal ion 
indioating elaotroda has bean davalopad. 
3. The alaotrode has bean tasted on one setal, niokel, and ahoim 
to as pradietad. There sr« certain liaitaUmui as to tha 
coneaatratioc range of niokal (p81) ovar idiieh it aagr ba OMd* 
U. The basic organio cMQXJund for this slaotrode» 5#8-qttloelliie-
hydrooa hM been vnthasisad and oharaoterised bgr oxidiiaetrio titration 
with potassiTm biohroBUite in perchloric acid solution. The ooapoond 
has the theoratioal, l/l ratio of S,8-quinolinadiol to ,^8-quinolinadio9Qa. 
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Tbft polar t^tB 5»S-<plBollnehordrcme glvss ftirther «-vid*iie« of this 
eosipesltlim  ^ ahoving & wm irtiich is half anodle and half eathodle. 
Ttm Identifioft^ mi haa been oonfixned bgr ttae infra«>z«d apeotron* 
/ 
5* potential of a aerlea of pH baffera of lonle atrength 0.30 
and aatorated idth 5*8-^Qlnollnel3grdr(»ie baa been neaauredf and Uie 
ataoidard nKketLon potwutLaX,  ^half»reaetloii« Q • 3 • 2 •" 
H|Q^» obtained extrapcdLatlng to pS 0. The vajbie ao obtained 
la * 0*662 Tolta* 
6. The potentlala of 5»8<-quiiu^Linelqrdr<8ie in aolutioaM of nteiceX 
pewhlerate in the eonoentratioin range 10"  ^ to 10*7 noXar have be«a 
iMMumred* ajratoBi was found to giw ateadir potentlala in ac^utiona 
buffered with reapeot to p6* The over-all reprodcMibUitgr of 
-^ae aeaaurenAnta ortr the range of nleleel ion ocmeentratlon atudied 
la about 0.5 milliTOlte, 
7* fiM rarLAtixm of potential vlth -log (U '^*'} aa Maaored ixt. 
aeetio aeid-aodiia aoetate a(Attti<ma at pH 6 la linear in the range 
1^1 3*0 to U*2« flM» 8l(  ^of the line obtained whan potential la 
plotted agalnat -log la 0»0306 in good agreenent idth the tkiewetieal 
slope of 0.0295. 
8* The aolabilitsr of nickel bia«5»8<-qainolinedl^  haa been Beaaiired 
at 25* in sodium acetate-acetic aoid buffer at 5.?5. The average of 
two neaaurenrata is 3.8 i 0.2 x 30"  ^ molea per liter, Hm solubili^  
produot, J „ iMleul«t.« trm tk. aolatallKr !• O.U 
moles per liter. 
66 
9, fim sQlubilltsr of SfSMjalnolinehgrdrcNM has baan iB*a«ur«4 at 
25* in a sodium aeetato'^ aoetio acid baffer at 5*95* Tbs av»rags of 
• «li tvo results giws a value of 3*02 • 0.12 x lo  ^moles per liter* The 
solttbHitgr product oaleulated tram l^is valcw is • (Q)(Hj^ } «• 
• 9*10 X 10"® (molesAitwr)  ^. 
10. She coMstaat tww, E®* » S®g • *0591/2 log for the 
equatLen 
S - 1^* • .0591/2 log (Wl**) 
hu XMn fr. tl» ind.p«l«t »uar«nt. of «d 
Eg deaoribed, and the value obtained is • 0.097 - 0,001 volte r», the 
satumted oalonel electrode. The value obtained extrapcCLating the 
grai^  of potential vs. -log 0|g, to unit oooswatratiaii of niokel is 
* 0.098 voltst in good agremwit vith oaloulated value* 
U* It has been shown that 'Uie potential of the eell, 
Pt| M. // BQl (8atd,)|Hgj^ lj| Hg, 
is related to tte niekel ion aotivitgr of the solnticm Xy the eqpiation  ^
C6.D S - I®* • 0.059/2 log (m"^) . 
The 01^1 reaetion aaj be represcoited Igr the e^Mtifm  ^
Hjpg * TO.** • 2 01" • 2 Hg - MKHQ)  ^ • Hg^Clj , 
where the reaction proeeeds to the right vbon the electrode on the left 
of the cell above is EH^^ative and to the left idien the ealoml is 
negatiw* 
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Aeeordii^  to tlw tibMry dawlopod in SoetLon IXZ« la daflzwdi 
tgr til* •qoatiOBiy 
0,05?lA lo« (K2/4)f 
iA«r« and ara tte solttloUltiir prodnsta of 5yd*q i^lBoIlxi*)9ilrQai and 
nickel bl8(5«6~quiziollruBdlol), respeetlTelj. Potential neasuremente 
aad* on niolail parehlorata aolatioiui baffarai at pB 6 vith a BOdHw 
M*tata««aati« aeid i^ tas ahow that a<itiati<m (6»1) h^Lda la tite rang* 
pMl 3*0 to U.2. Abova pHl U*2 the potential departs trm the theocratical 
Tilttaa owing to the eolabilitir of niekel liia«»5» ft^ qainolinedlol and 
i^ ppxtMobni the value obtained with the Imffar agrsteai eloae* Below pHl 
3*0« tha potential alao departa trm tha theeratiaal rCjmwt parl^ pa 
iBoeaiuM of the fwraatim of tmaio idekel aalta* 
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TO 
vn« AOKNOia£IX»fEBff 
tbt viaiMs to «x|»«ra his sinmnst gratitoito to 
Or* Harft7 iiho st^ nsostod t^is sttnlirt 9M nibiam advle* nd 
•Mo«tmgtgm&t havi mad* this vork posslbls. 
